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SYNOPSIS 


Mission 1030 (J-29), a 2-part photographic satellite reconnaissance 
mission, was launched at 2202Z on 9 March 1966. The first part (Mission 
1030-1) was recovered dry during revolution 81 at 0102Z on 15 March 1966. 
The second part (Mission 1030-2) was recovered dry during revolution 159 
at 2235Z on 19 March 1966. Photography was obtained during 78 orbital 
revolutions, consisting of 65 operational passes, 10 domestic passes, and 
3 engineering passes. 


All cameras operated satisfactorily throughout the mission. ‘the 
panoramic photography was acquired at solar elevations ranging from 3 to 
78 degrees. 


The quality of the panoramic photography is rated as poor to good, 
with only a small portion of the mission considered good. A large per- 
centage of the mission is rated as poor due to heavier-than-normal den- 
sities. 


The last 63 feet of forward record from Mission 1030-1 was removed 
before processing for a low gamma processing experiment. 


Handle Via 


TOP-SEEREF-RUFF by aerrervrea 
Contre! System Only 





1. 


Ce 


3. 


Ceatrel System Oaly 


=a —FOP-SECRELRUFE PF 
——Folee+-HETHOLE 
RO PORGIGALDISSEM 


GENERAL FLIGHT DATA 


Launch and Recovery Dates 

Launch Date, Mission 1030 9 March 1966/22022 

Recovery Date, Mission 1030-1 15 March 1966/0102Z 
Reactivation Date, Mission 1030-2 15 March 1966 

Recovery Date, Mission 1030-2 19 March 1966/2235zZ 
Orbital Parameters (actual) 

Mission 1030-1 Mission 1030-2, 
(Rev 2) (Rev 120) 

Period 90.621 min 90.470 min 
Perigee 97.568 nm 98.784 nm 
Apogee 234.610 nm 230.040 nm 
Eccentricity 0.01899 0.01821 
Inclination Angle 75.034 75.0349 
Perigee Latitude ah 254° 37.555° 
Photographic Operations 

a. Pass Information 

Mission 1030-1 Mission 1030-2 

Operational Passes 31* 35 
Domestic Passes hak 2 
Domestic/Operational Passes 1 1 
Engineering Passes 1 2 


*Includes one mono pass. 
**Includes cut-and-wrap pass and one mono pass. 
Recovery orbits 81 and 159. 
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PART |. CAMERA OPERATIONS 


1. Fwd-Looking (Master) Panoramic Camera No 182 
7 dee chetihniea — TO as 


Te master panoramic camera operated normally throughout the mission. 
Camera-induced degradations are minor. The fogged areas caused by light 
leaks are less dense than any previous mission. Most of the fogged areas 
are detectable only on engineering (night) passes or after long camera sit 
periods. Location of the fogged areas within those passes affected are as 


follows: 


AH 


Approximate location of photograph in format. Negative viewed with emulsion side down. 
oc 6 





a. First frame: Two inch area near the center of the format, 
cut off near the edges of the film by the guide rails. 


b. Sixth frame from the end: Minor streak near format center 
that strikes across the timing track edge. 


c. Next to last frame: A narrow streak, approximately 2 inches 
long and almost parallel to the major axis, is located near the take- 
up end. 


d. Last frame: An area near format center called film transport. 


Minor banding is present intermittently during the mission. It is only 
detectable over areas of extreme low contrast and medium density. 


2. Aft-Looking (Slave) Panoramic Camera No 183 


The slave panoramic camera operated normally during both parts of the 
viscion. Camera-induced degradations are minor. 
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Location of the fogged areas on the affected passes are as follows: 


Approximate location of photograph in format. Negative viewed with emulsion side down. 





a. First frame: A small area of fog near the center of format 
is cut off near the film edge by the guide rails. 


b. Third frame from end: A very minor equipment shadowgraph 
is present near the center of format after long camera sit periods. 


c. Last frame: The fogged area called film transport is present 
near the center of format. 


All the fogged areas on the slave film are minor and are detected on 
only a few passes. 


3. Fwd-Looking (Master) Horizon Cameras 
a. The port horizon camera functioned properly throughout the mission. 


b. The starboard horizon camera was operational throughout the mission. 
However, the images are veiled through pass 115D. The poor imagery gradually 
recedes toward the center of the format in passes 116D through 131D. ‘There- 
efter, the imagery appears normal. 


h, Aft-Looking (Slave) Horizon Cameras 
a. The port horizon camera functioned properly throughout the mission. 


bd. The starboard horizon camera functioned properly but, similar to the 
master horizon camera, the photography contains veiled imagery. However, in 
the last 2 passes the veiling appears to be slightly reduced near the format 
edge. 


5. Stellar Camera No D107 (1030-1) 


The stellar camera operated normally throughout the mission, producing 
422 frames containing imagery. More than 30 stellar images are visible in 
each frame but some of these have odd configurations instead of the regular 
point images. Flare affected approximately 30 percent of each format. 
However, the density level of this flare is less than on recent missions, 
and stellar images are detectable within the flared areas. 


oi as 


Handle Via 


; sateen ekeruete 
FOR-SEGREF-RUFE Control System Oaly 





hands Vi -—TOR-SECRET-RUFF fF 
telnet hott ~ _ ““WOPORSIGN-DISSEM- 


Central System Only 





The first 25 frames contain multidirectional plus density streaks. 
Static was noted intermittently along the edge opposite the camera number, 
7 just outside the format area. Kige fog was present along both edges. A 
continuous plus density streak, between the correlation fiducial lamp and 
format edge, appears from frame 361 to a point 5.7 inches past the last 


frame. 


dial 


6. Stellar Camera D102 (1030-2) 


ee 


The stellar camera operated normally throughout the mission, producing 
Luk frames of photography. There are at least 30 stellar images detectable 
~ in each frame but most of them have odd configurations. Flare affected 
approximately 30 percent of each format. The density level of the flare is 
less than recent missions, and stellar images are detectable within the flared 
areas. Frames 416 through 422 contain 2 small, dense patterns at the format 
edge resembling some previously observed flares. 


Degradations include: 


a. Edge fog occurs intermittently along the camera number edge of 
the film. 


b. A plus density streak, with fine emulsion cracks extending from 
it, occurs between the correlation fiducial lamp and the format edge. 
It is first noticed adjacent to frame 378 and continues to the end cut. 


7. Index Camera D100 (1030-1) 


The index camera operated normally and produced 422 frames containing 
imagery. Intermittent processing scratches, 0.6 inch from the camera number 
edge, were noted throughout the film. These scratches vary in length from 
0.1 inch to 2.6 inches and caused minor degradation to the photography. 


8. Index Camera D195 (1030-2) 


The index camera operated normally throughout the mission, producing 4by 
frames of photography. However, edge fog occurred intermittently along the 
camera number edge of the film. A small emulsion dig was noted in frames 420 
and 404. <A faint plus density streak is present between the camera number 
and the format edge. It is first noticed adjacent to frame 401 and continues 
to the end cut, approximately 50 inches past the last frame. : 


9. Associated Equipment 


This equipment records technical information for the correlation and 
mensuration of the primary camera. 
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a. The camera number and binary index lamp adjacent to the 
camera number are bloomed but readable on both cameras. 


b. The end-of-pass marker is missing throughout the record on 
the master camera. A review of the pre-flight material chows that it 
was present prior to lift off. The marker loss was probably caused 
by vibration during assent. | 


e. The end-of-pass marker on the slave camera intermittently 
appears on the first frame of the subsequent camera operation. 
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FIGURE 1. DESCRIPTION OF PHOTOGRAPHIC DATA 


The data pertaining to photographs contained in this publication are 
“~ defined as follows: 


PASS: A pass is the operational portion of an orbital revolution. A suffix 
D indicates that the photography was acquired during the descending 
* portion, a suffix A indicates that the photography was acquired during 
the ascending portion, and a suffix M indicates that the photography 
was acquired during e pass that includes both ascending and descending 
portions. An additional suffix E indicates that the pass was an 
engineering operation or that a portion of the pass has been edited. 


DATE OF PHOTOGRAPHY: The date of photography indicates the day, month, and 
year (GMT) that the photography was acquired. 


UNIVERSAL GRID COORDINATES: These coordinates are included to locate the 
illustrated photography within the panoramic format. 


ENLARGEMENT FACTOR: The enlargement factor is included to indicate the 
number of diameters the original material has been enlarged in the 
photographic illustration. 





GEOGRAPHIC COORDINATES: These coordinates are included to indicate the 
latitude and longitude of the panoramic format. 


ALTITUDE: This measurement is the vertical distance from the vehicle to 
the Hough Ellipsoid at the time of the acquisition of the photography. 


PITCH: Rotation of the camera about its transverse axis. Using appropriate 
aeronautical terminology, positive readings indicate nose-up attitude 
and negative readings indicate nose-down attitude. 


ROLL: Rotation of the camera about its longitudinal axis. Using appropriate 


aeronautical terminology, positive readings indicate left wing-up 
attitude and negative readings indicate right wing-up attitude. 


YAW: Rotation of the camera about its vertical axis. Positive readings 
indicate counterclockwise rotation when viewing the ground nadir from 
the vehicle-mounted camera in-flight. 


LOCAL SUN TIME: This time is included to present to the viewer a realistic 
time of acquisition of the photography illustrated. . 
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SOLAR ELEVATION: The solar elevation is the angular elevation of the sun 


above a plane tangent to the surface of the earth at the center of 
the panoramic format. A negative solar elevation indicates that the 
sun is below the plane. 


SOLAR AZIMUTH: The solar azimuth is the angular measurement of the rays 
of the sun measured from true north in a clockwise direction. 


EXPOSURE: The exposure is the duration of the photographic exposure ex- 
pressed in a fraction of a second and is computed from the scan rate 
and slit width. 


VEHICLE AZIMUTH: The vehicle azimuth is the angle of ground track with 
respect to geodetic coordinates. 


PROCESSING LEVEL: The processing level is pertinent to the referenced frame 
and is extracted from the contractor's processing report. 
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FIGURE 2. EXAMPLE OF PLUS DENSITY STREAK ON THE STELLAR FILM 


This streak appears to have been caused by a foreign object in the 
stellar camera field of view. From the size of the plus density area, the 
object must have passed close to the vehicle. The appearance of this streak 
near the end of e mission is unusual. 
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FIGURE 3. EXAMPLE OF INDEX CAMERA PHOTOGRAPHY 


The photography from the index cameras compares favorably with past 
missions. 


NPIC K-8010 (7/66) 


-_= be = 
Handie Via 
- Fetes... 
~OP-SECRETRUFF- Control System Oaty 


Coatrel System Only 


tate —FOR-SECREE- RUE F 
eeaare ca ==MQ.EOREIGN DISSEM 





= Index Frame Number... 2.005 0 e+ 34H 
Correlates With: 


Pan Camera Number .... + «++... 182 

PRBS’. 152. 4:5ce-"0) Io, “Oh wc ik er ee See we es OLD 

Date of Photography. ....... +. . 13 Mar 1966 

Emlargement Factor . . . + + + « « « « « 3X 

Exposure ..... +6 se ee «© © © « « 1/500 sec 
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PART il. FILM 


1. Film Processing 


This section provides an evaluation of processing, density, contrast, 
and physical conditions of the original negatives. Infrared detection 
densitometry was employed to determine the optimum level of development for 
various portions of the mission. Seventy-three processing changes were 
required for the photography processed from the master camera and 65 pro- 
cessing changes were used for the photography obtained from the aft camera. 
The percentage of processing changes for the various levels are as follows: 


Mission 1030-1 Mission 1030-2 
Development Level Master Slave Master Slave 
Primary 3 0.2 0.1 0.2 
Intermediate 31.7 45.6 52.5 28.3 
Full 65.3 54.2 - 47.4 T1s5 


Much of the photography was very dense due to the exposure and/or pro- 
cessing. This can be attributed to the snow, which covered a significant 
portion of the terrain, overexposure, processing, or a combination of 
any or all of these factors. The slit widths used for this mission were 
0.275 inch for the master and 0.175 inch for the slave. A check of the 
processing summary indicates that full processing was used approximately 60 
percent of the time. Although the percentage of heavy density in Mission 
1030-2 is less than that of Mission 1030-1 the average density is comparable. 
Most of the photography in both missions contains medium contrast imagery. 


2. Physical Film Degradations 


The degradations to the original negative of this mission are similar to 
those on previous missions. Rail scratches are present along both edges of 
the film throughout the mission. Scratches just inside the time track and 
under the camera number continued throughout both missions. The format edge 
nearest the camera number is ragged from the take-up end of each frame to 
slightly past format center. In Mission 1030-2, many faint plus and minus 
density streaks were observed parallel to the major axis of the film. These 
also extend through the horizon formats and are most detectable over areas 
of low contrast. They are first observed in pass 87D, frame 50 and continue 
to the end of the mission. Also, in Mission 1030-2 a minus density streak 
is present on frames 2, 3, and 4 of pass 116D. ‘This streak is approximately 
0.1 inch wide and appears to follow the path of the field flattener. Fog 
caused by dendritic static discharges was noted in both missions but was 
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of a minor nature and did not degrade the imagery. Emulsion digs, scratches, 
pinholes, handling marks, abrasions, and dirt are minor but present at random 
throughout. There are manufacturing splices on pass 20D, frame 66; 63D, frame 
15; 110D, frame 34; and 132D, frame 12 of the master camera film. The slave 
material has manufacturing splices on pass 16D, frame 9; 52D, frame 99; 98D, 
frame 55; and 133D, frame 53. 


3. Film Footage/Frame Totals 


Master Slave 
Footage Available 16,000 approx. 16,000 approx. 
Pre-Flight Footage 269.8 291 
Process Footage (1030-1) 8,045 8,115 
Process Footage (1030-2) 7,922 7,913 
Titled Frames (1030-1) 2,928 2,939 
Titled Frames (1030-2) 2,991 2,995 


4. Low Gamma Processing Experiment 


a. The last 63 feet of film from the forward camera on Mission 1030-1 
was removed before processing for a low gamma processing experiment. The 
Performance Evaluation Team supplied the ia oa for the removal of the 
film. 


b. The film was placed in cold storage by the processing contractor to 
await processing instructions. The coverage included the last part of pass 
78D (domestic) and all but the last 5 frames of pass 79D (all water). The 
purpose of the experiment was to compare low gamma processing with Trenton 
processing to determine if better image detail could be gained by low gamma 
processing. 


c. A conference was held on 5 and 6 April 1966 at the processing site 
to analyze and evaluate the processing of the 63 feet df film. At the direc- 
tion of PET, the film was slit along the major axis, providing 2 strands of 
film, 35mm by 63 feet. One strand was processed in the Trenton processor at 
the intermediate level and the other strand in an FH-6A processor using low 
gauma processing chemistry. Film positives were printed at various density 
levels from each of the 35mm strips. 


d. Since photography is interpreted from positive transparencies, 
emphasis was on the image quality of the positive rather than the original 
negative. After a comparison of the 2 strips, the following facts were 
observed : 


(1) The low gamma processing produced slightly more detail in the 
highlight areas. 
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(2) The low gamma developing produced lower contrast images. 
The extraction of information is more difficult from low contrast images. 


e. The group discussed the possibility of processing the original 
negative conventionally and processing the positive to a low gamma or pro- 
cessing the original to a low gamma and the positives to a higher gamma. 
While no decision was arrived at the ideas were left open for consideration 
at a later date. 


28 2: G58 Ww 


of. 


f. The following items are significant in an appraisal of the low 
gamma processing technique: 


(1) Low gamma processing chemistry is not compatible with the 
spray processing technique (Trenton type) because of rapid oxidation. 


(2) A low gamma developer in viscose form has not been developed 
for the Yardleigh processor. However, the processing contractor is 
confident a suitable viscose could be formulated. 


(3) If a deep tank processor is used (EH-6A variety) the machine 
confidence level would be reduced. 


(4) If the processing contractor's low gamma developer is used, 
an increase in exposure or a higher speed film would probably be 
necessary. Both of these could cause image degradation. 


(5) The camera contractor has a low gamma developer which provides 
increased speed in the toe of the curve, allowing the present exposure/ 
film combination to be used successfully. However, the chemicals in 
this formula deteriorate faster than the other low gamma developer. 
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FIGURE 4. PHOTOGRAPHY SHOWING PLUS AND MINUS DENSITY STREAKS ON THE AFT 
PANORAMIC FILM FROM MISSION 1030-2 


These density streaks could have been caused during the manufacturing of 
the film. 
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Date of Photography. ......... . 18 Mar 66 
Universal Grid Coordinates ...... «. 8.19 - 9.15 
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Camera: 
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Vehicle Azimuth. . . . «+e « « 


Approximate tocation of photograph in format. Negative viewed with emulsion side down. 
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PART Il!, IMAGE QUALITY 


1. Photographic Interpretation (PI) Suitability 


PI suitability is an assessment of the information content of photo- 
graphic reconnaissance material and its interpretability. A number of 
interrelated factors are involved, such as the quality of the photography, 
the extent of target coverage, scale, and weather limitations. However, 
the fundamental criteria for assigning a PI suitability rating may be reduced 
to (a) the scope of the photographic coverage and (b) the degree to which a 
photographic interpreter may extract useful and reliable information from the: 
material. 


PI suitability ratings are: Excellent, Good, Fair, Poor, and Unuseable. 
These ratings refer to the overall interpretive value of the photography 
obtained from 4 particular reconnaissance mission. Individual targets may 
also be assigned PI suitability ratings. The standards that determine 
assignment of the various ratings are: 


Excellent: The photography is free of degradations by camera mal- 
functions or processing faults and weather conditions are favorable through- 
out. The imagery contains sharp, well-defined edges and corners with no 
unusual distortions. Contrast is optimum and shadow details, as well as 
details in the highlight areas, are readily detectable. Observation of small 
objects and a high order of mensuration are made possible by the consistently 
good quality of the photography. 


Good: The photography is relatively free of degradations, or limiting 
atmospheric conditions. Edges and corners are well defined. No unusual © 
distortions are present. Detection and accurate mensuration of small ob- 
jects are feasible, but to a lesser degree than in material rated as Excellent. 


Fair: Degradation is present and the acuity of the photography is less 
than optimum. Edges and corners are not crisply defined, and there is loss of 
detail in shadow or highlight areas. Detection and identification of small 
objects are possible but accuracy of mensuration is limited by the fall-off 
in image quality and the less-than-optimum contrast. 


Poor: Camera-induced degradations or weather limitations severely reduce 
the effectiveness of the photography. Definition of edges and corners are not 
well defined. Only gross terrain features and culture may be detected or 
identified and distortion of form may exist. Accurate mensuration of even large 
objects is doubtful. 


Unuseable: Degradation of photography completely precludes detection, 
identification, and mensuration of cultural details. 
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2. PI Suitability, Missions 1030-1 and 1030-2 


A total of 455 targets was observed during the initial scan of Mission 
1030. ‘The majority of these targets was rated as poor. In many instances, 
although the frame is clear of atmospherics, the poor ratings may be attri- 
buted to snow cover or light industrial smog. Both PET and the photographic 
interpreters agree that the overall quality of this mission was distinctly 
poorer than any recent mission. They attributed the quality loss to severe 
atmospheric conditions and a high percentage of dense original negatives. In 
the mission, the measured dmin values were higher than on previous missions, 
even with the lower percentage of full processing. PET feels it is not easy 
to define optimum exposure due to the lack of correlation between measured 
density values and mission performance. Variables such as atmospherics, slit 
width, solar altitude, launch time, and so forth affect both density and | 
performance in different ways. They feel that until more information on 
optimum exposure levels is available, this question will remain unanswerable. 


There was a severe haze layer which drastically reduced contrast end image 
quality in many target areas. In trying to prove the affects of atmospherics, 
PET conducted an analysis of the index camera material. All the clear frames 
were noted and then broken down into snow, ice, and terrain categories. The 
frames with a high percentage of clouds or obvious haze were not further 
analyzed. The data presented below illustrates the low percentage of clear 
index frames noted and the even lower percentage of clear frames containing 


terrain. 
Mission 1030-1 (Total index frames - 422) 
Clear frames with snow and ice 58 or 13 percent of the record 
Clear frames of terrain 7 or 2 percent of the record 


Total clear frames (10 percent or less 
cloud cover) 65 or 15 percent of the record 


Mission 1030-2 (Total index frames - 444) 


Clear frames with snow and ice 23 or 6 percent of the record 
Clear frames of terrain 52 or 11 percent of the record 


Total clear frames (10 percent or less | 
Cloud cover) 75 or 17 percent of the record 


From the analysis, it is obvious that a very small percentage of the 
targets was in clear areas. 
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Only one resolution target display was imaged on the panoramic film. 
The high contrast target, covered under poor weather conditions, indicated 
along track and cross track resolution values of about 12 feet for both 
cameras. 


3. Mission Information Potential (MIP) 


The MIP is an arbitrary number, not limited by terminal values, which is 
subjectively assigned to the panoramic photography of a mission and which 
compares it to the other missions. It is meant to be a measure of the camera's 
maximum capability for recording information, discounting adverse atmospheric 
conditions, minimum solar elevations, camera malfunctions, or other factors 
which reduce the quality of the photography. . 

The MIP is based on the best photography found in a mission, even though 
the photography may be limited to a few frames. Since these frames are 
considered to be the best in the mission, they do not indicate the overall 
success, average quality, or general interpretability of the photography. 


Criteria for selection of the MIP frame: 


a. Eliminate all portions of the mission affected by system mal- 
functions. 


b. Select frames which are free of clouds or atmospheric attenua- 
tion. 


c. Eliminate the first 10 frames and last frame of a pass because 
these may be affected by incorrect scan speed. 


dad. Select frames that are in a continuous strip of approximately 
10 cloud-free frames because cloud shadows from weather fronts are cast 
for great distances. 


e. Determine from the horizon cameras that the panoramic photography 
is not affected by apparent vehicle perturbations. 


f. Select targets that are near the center of the format and on 
frames as close as possible to perigee for scale purposes and to eliminate 
obliquity. 

g. Select frames having near optimum solar elevation. 

h. Select a high-contrast target (preferably an airfield) and 


compare the target to a previous mission which has been given an MIP 
rating. 
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4, MIP Rating, Mission 1030 
Although the overall quality of the mission is poor, a small portion of 


is the panoramic photography is considered to be as good as any observed in recent 
a missions; hence, an MIP rating of 85. 


The quality of material from the 2 panoramic cameras appears to be 
comparable. 


The MIP frame of Mission 1030-1 is frame 74 aft, pass 39D. The MIP 
selection of Mission 1030-2 is frame 17 aft, pass 126D. 


2+ Highlights of the Mission 
a. A newly identified facility consisting of several buildings. 
b. A newly identified launch complex. 
c. Several new launch areas. 


d. Area of former unidentified activity now identified as a probable 
site under construction 


e. Several newly identified launch sites. 
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FIGURE 5. MIP FRAME OF MISSION 1030-1 
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Approximate location of photograph in format. Negative viewed with emulsion side down. 
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FIGURE 6. MIP FRAME OF MISSION 1030-2 


NPIC K-9013 (7/66) 
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Approximate tocation of Photograph in format. Negative viewed with emulsion side down. 





2 hae 


Handle Via 


~~ phe eR ERD en 
FOPR-SEERET-ROFF | Contral System Only 









Hondie Via 
E 


Control System Only 





c 
4 
& 


“% 


Handle Vio 


-TOP-SECRET- RUFF — Control System Oniy 


OS 


Nandle Via ~FOP-SEERET-RUFF- 
ome SLADE EXUOLE s 
Contrel System Only -—~—NO.SORELGA DISSEM 


od 





FIGURE 7. GOOD QUALITY PHOTOGRAPHY FROM THE FWD CAMERA 


NPIC K-8014 (7/66) 


- lhe ~ 


Haadie Via 


| Talent HS 
FOR-SECREF—-REFE- Contre! System Oaly 





wll 


Contret System Oaly 


Camera . 1 « + 6 1 eo te ew tw 
POE ee. a ea eS OS a 
PraMm@s« «0.6 © @ @ 6 @ 6 % 
Date of Photography. ..... 
Universal Grid Coordinates .. 
Enlargement Factor . ...«.. 
Geographic Coordinates .... 
Altitude (feet). ....... 
Camera: 

PUGOCH. ba. a) a: es ale ee eH Soe 
Roll... 

pi a ae ee 
Local Sun Time ......e««-. 
Solar Elevation. . . 1. 4 6 « e 
Solar Azimuth. . .....e«.-, 
Exposure (fractions of second) 
Processing Level .....e. 
Vehicle Azimuth. .....2... 





Fwd 

126D 

14 

17 Mar 66 
43.7 - 12.8 
20X 

34-7N 119-03W 
598, 633 


15°08' 
~0°12' 
O°hd t 
1222 
54°95 ' 
189° 
1/2kh 
Full 
164.933" 


Approximate location of photograph in format. Negative viewed with emulsion side down. 
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APPENDIX B. DENSITY READINGS 


The following densities are recorded from the stellar and index original 
negatives of Mission 1030. A Macbeth Quantalog Densitometer, Model EP 1000 
with an ET 20 attachment and a 0.5mm aperture was used in reading the values. 


- 18 - 


Handle Via 


Tae ee 
TOR—-SEERET-RUFR Contral System Only 





FOR-SECRET. RUFF 


= 
> 
= 
= 
= 
a 
= 


Control System Oaly 


STELLAR CAMERA MISSION 1030-1 


Gross 


Delta Fog 


Dnin 


Frame 


Pass 





eS SEE DEED PE EEE PEEEEEEEEEEEEEEEEEEEEEE 


fofetohotototovenohonenohenhenonononon on ononomon okeokoneoneoweor clon owokokonok cles «) 


eats @) oO Oo OA BODANDO+t NWO SAMDANO MMA ADWOOWN UNO ™ + 


esoveceseeksgec ej ts 8 oes © © © 8 7 F 5 *F F 8 bd ¢ ese *® # 8 & & 


s e e 3. @ @ e . 
SSBC OOCOOOZMSGSOSGSGSGOSDSSOOSOSSSGOSOSSCSCOOCGSOO0O 


© = + —t at ” ~~ mM CY at = -t WN OS 09 NOK NO oS ot at Mm MOAT MO 
CAAA ANA eA AAA AAA Aa aad 
ooocooaoooo°oo0°0° onodooddodooodncadooodococooco0q0o000co00ce0eo0o 0 


0.15 


AMANO AO WING Vt Mt YO cht OOO PAU TO Nat WOO MOD Mr 
um e tt e * 


~~ yat N mS 6 UXO XO at UN UN. PRRSS RARRAG SS HHYS 
o> «¢« s e ee e¢ a Le ee e« e« e« @ » ee °® e« sos @ 
ooocooooo0o0o000°o oOo ® heehee nenenereoreneheokeokeonen eon okeokeoneok ewok oe 


= 19 = 


Handle Via 


Control System Only 


N 





tania Wi TOP-SECRET-RUFF ana : 


Ceatrel System Only 





Gross 

Pass Frame — Dmax Tin Delta Fog 
39D 2022 0.32 0.14 0.18 0.14 
235 0.54 0.15 0.39 0.13 

47D 236 0.62 0.15 0.47 0.14 
238 0.53 0.16 0.37 0.14 

LOD 239 0.50 0.16 0.34 0.14 
241 0.55 0.16 0.39 0.14 

50D 2he 0.59 0.15 o.4h 0.14 
250 0.76 0.15 0.61 0.14 

52D 251 0.57 0.15 0.42 0.14 
266 0.37 0.14 0.23 0.14 

53D 267 0.33 0.15 0.18 0.14 
293 0.39 0.14 0.25 0.14 

54D 294 0.88 0.15 0.73 0.14 
308 0.89 0.16 0.73 0.13 

55D 309 0.24 0.13 0.11 0.13 
328 0.48 0.13 0.35 0.13 

56D 319 0.58 0.14 0.44 0.13 
327 0.48 0415 0.33 0.14 

S8D 328 0.62 0.16 0.46 0.14 
| 339 0.44 0.16 0.28 0.14 
61D 340 0.46 0.16 0.30 0.14 
347 0.43 0.15 0.28 0.13 

63D 348 0.64 0.15 0.49 0.13 
350 0.60 0.14 0.46 0.13 
66D 351 0.54 0.14 0.40 0.13 
| 377 O45 0.14 0.31 0.14 
68D 378 0.19 0.14 0.05 0.14 
397 0.64 0.15 0.49 0.13 

69D 398 0.22 0.15 0.07 0.14 
416 0.54 0.16 0.38 0.14 

78D 417 0.49 0.16 0.33 0.14 
420 0.68 0.21 O.47 0.14 

TOD hol 0.76 0.18 0.58 0.14 
422 0.62 0.17 0.45 0.14 

Dmax Range 0.16 - 0.89 Average Dmax 0.51 
Dmin Range 0.12 - 0.21 Average Dmin 0.14 
Delta Range 0.02 - 0.73 Average Delta 0.36 
Gross Fog Range 0.12 - 0.14 Average Gross Fog 0.13 

NR - Denotes No Reading Made 
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APPENDIX C. SPECIAL DENSITY STUDY 


1. The average density values of Mission 1030 were higher than recent 
missions. These higher densities have been attributed to one or a combina- 
tion of the following: snow, atmospherics, exposure, and processing. An 
investigation has been conducted in an attempt to understand better these 
contributing factors. The range of the solar elevation and latitude 
covered during the acquisition. of photography for Mission 1030 has been 
studied and was considered normal, compared with past missions. 


2. The percentage of film processed at the full level of development 
is less on Mission 1030 than on recent missions. The slit widths used on 
Mission 1030 (master 0.275 inch and slave 0.175 inch) are the same as those 
used on Mission 1029, which was considered to be more adequate in density. 


3. Included in this report are graphical representations of solar 
elevations from 4° to 66° plotted against gross fog, dmin density, and dmax 
density for full, intermediate, and primary processing. The criteria used 
in obtaining the density values were: select photography at each solar 
elevation encountered from 4° to 66°, select frames which are free of clouds, 
record the dmins and dmaxs of the terrain imagery, and read the gross fog 
level. The gaps which are evident in the graphs are due to the absence of 
the film processed at the primary and intermediate level acquired at those 
particular solar elevations. Preceding the solar elevations versus density 
graphs are the process control standard curves 


for the or im. This 
graph was obtained from the processing summary 
el The curves are included so a direct rererence 


ues of the mission can be made, using the standard curves. 
For example, it is readily apparent that some of the dmin values recorded 
from the film processed at the full level of development were recorded on 
the toe portion of the curve. At the same time, several of the dmax values 
fall on the shoulder portion of the curve. Since direct control over expo-~ 
sure is not provided for by the system, the optimum exposure over all terrain 
is not attainable. Therefore, the exposure which provides the best results 
under all acquisitional factors is selected. Obviously, this means that some 
of the film record is underexposed and some overexposed. Evidently, Mission 
1030 received more exposure than recent missions since a large percentage of 
the film is more dense than normal and a greater portion of the mission was 
processed at lower development levels. It is thought that the higher density 
values are due to snow and atmospheric attenuation. 
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h. A second set of graphs is included which indicate the solar elevation 
plotted against the individual passes and the processing level. These graphs 
jllustrate the different processing levels used at various solar elevations. 

A fact that has been well known, but is interesting to note, is that in numer- 
ous cases the film from the master camera was processed at a lower level than 
the film from the slave camera. It is also interesting to note that on 
Mission 1030-1 over 70 percent of the film processed at the intermediate 
level of development took place at solar elevations below 30 degrees. 
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The following lists and graphs contain the passes and frames used to 
obtain the density readings on the panoramic film at the various solar 
elevations. Where there are blank lines no readings could be obtained. 
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APPENDIX B. CLOUD COVER ANALYSIS 
1. Introduction 


This study represents a statistical analysis of the cloud cover on 
the photography of Mission 1030. The basis of this study is the cloud 
cover data for each quarter segment of every individual frame of photog- 
raphy. The data is obtained by analysts specifically trained in estimating 
cloud cover by designated categories. 


Five cloud categories have been formulated for use in this photography 
(Reference, Table 1). These categories allow for the wide latitude of 
Cloud cover conditions commonly found on a frame of this photography. Note 
in Table 1 that a mean cloud percentage value has been calculated for each 
category for use in determining a@ combined cloud cover percentage for all 
operational passes of the mission. 


The occurrence of each cloud category within an operational pass is 
expressed as a percentage of 100 and appears in Table 2. Each percentage 
is a ratio of the mumber of occurrences of a given cloud cover category 
to the totai number of cloud observations in a photo pass. For example: 
if the number of category 1 occurrences in a given pass is 200 out of a 
total of 1000 (250 frames x 4 quarters), all categories combined, then 
20 percent of the pass would be classed as category l. 


Also a cloud cover percentage per pass is included in the last 
column of Table 2 under "Cloud Cover % Per Pass". This value is deter- 
mined by the summation of the products of category percentage in each 
pass and the mean cloud percentage for that category as established in 
Table 1. For example: if it is determined that the following percentages 
exist in a given pass: 


20% Category 1 
15% Category 2 
30% Category 3 
25% Category 4 
10% Category 5 


Then, by using the mean cloud percentage established in Table 1 
the following computations are made: 


0.20 x 5.0 = 1.00% 
0.15 x 17.5 = 2.63% 
0.30 x 38.0 = 11.40% 
0.25 x 75.0 = 18.75% 
0.10 x 100.0 = 


io: 
36 


Hence, 43.8 percent of this pass is cloud covered. 
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CLOUD COVER CATEGORIES 


CATEGORY PERCENT OF DESCRIPTION MEAN CLOUD 
NUMBER CLOUD COVER PERCENTAGE 





1 Less than 10% Clear. 5% 
2 10% - 25% Small Scattered 17.5% 
Clouds 
3 26% - 506 Large Scattered 38% 
Clouds 
L 51% - 99% Broken or Con- 75% 
nected Clouds | 
5 100% Complete Over- 100% 
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